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NATIONAL  FOREWORD 

This  Indian  Standard  (Part  2)  (Second  Revision)  which  is  identical  with  ISO  14673-2  :  2004  *Milk  and 
milk  products  —  Determination  of  nitrate  and  nitrite  contents:  Part  2  Method  using  segmented  flow 
analysis  (Routine  method)'  issued  by  the  international  Organization  for  Standardization  (ISO)  was  adopted 
by  the  Bureau  of  Indian  Standards  on  the  recommendation  of  the  Dairy  Products  and  Equipment 
Sectional  Committee  and  approval  of  the  Food  and  Agriculture  Division  Council. 

This  standard  was  first  published  in  1981  based  on  the  earlier  version  of  International  Standard, 
ISO  4099 :  1978  and  subsequently  revised  in  1997  to  align  with  the  revised  ISO  4099  :  1984  under  dual 
numbering  and  its  scope  covered  determination  of  nitrate  and  nitrite  contents  in  cheese  using 
cadmium  reductron  and  spectrometry.  Subsequently  ISO  4099  was  withdrawn  and  revised  into  three 
parts  of  ISO  14673  to  include  in  its  scope  a  variety  of  milk  and  milk  products  and  also  including  two 
more  nr^ethods  for  determination  of  nitrate  and  nitrite  contents. 

Subsequently  to  align  with  ISO  1 4673  on  the  subject,  IS  9967  is  now  being  revised  into  following  three 
parts  under  the  general  title:  *Milk  and  milk  products  —  Determination  of  nitrate  and  nitrite  contents*. 

Part  1         Method  using  cadmium  reduction  and  spectrometry  and  is  identical  to 
ISO  14673-1  :  2004; 

Part  2        Method  using  segmented  flow  analysis  (routine  method)  and  is  identical  to 
ISO  14673-2:  2004;  and 

Part  3        Method  using  cadmium  reduction  and  flow  injection  analysis  with  in-line  dialysis 
(routine  method)  and  is  identical  to  ISO  14673-3  :  2004. 

The  text  of  ISO  Standard  has  been  approved  as  suitable  for  publication  as  an  Indian  Standard 
without  deviatk>ns.  Certain  conventions  are,  however,  not  identical  to  those  used  in  Indian  Standards. 
Attention  is  particularly  drawn  to  the  foltowing: 

a)  Wherever  the  words  International  Standard'  appear  referring  to  this  standard,  they  should 
be  read  as  'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current 
practkre  is  to  use  a  point  (,)  as  the  decimal  marker. 

In  this  adopted  standard,  reference  appears  to  certain  International  Standards  for  which  Indian  Standanjs 
also  exist.  The  con-esponding  Indian  Standards  which  are  to  be  substituted  in  their  respected  places  are 
given  below  atong  with  their  degree  of  equivalence  for  the  editions  indicated: 


International  Standard 

ISO  648  :  1977  Laboratory 
glassware  —  Orre-mark  pipettes 

ISO  835-1  :  1981  Laboratory 
glassware  —  Graduated 
pipettes  —  Part  1:  General 
requiremerrts 

ISO  1042  :  1998  Laboratory 
glassware  —  One-mark 
vohimetrk:  flasks 


Corresponding  Indian  Standard 

IS  1117  :  1975  Specification  for  one-mark 
pipettes  (first  revision) 

IS  4162  (Part  1)  :  1985  Specification  for 
graduated  pipettes:  Part  1  General 
requirements  {first  revision) 

IS  915  :  1975  Specification  for  one-mark 
volumetric  flasks 


Degree  of 
Equivalence 

Technically 
Equivalent 

do 


do 


In  reporting  the  result  of  a  test  or  analysis  made  in  accordance  with  this  standard,  is  to  be  rounded  off. 
It  shall  be  done  m  accordance  with  IS  2  :  1960  *Rules  for  rounding  off  numerical  values  (revised)'. 
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Indian  Standard 

MILK  AND  MILK  PRODUCTS  — 

DETERMINATION  OF  NITRATE  AND 

NITRITE  CONTENTS 

PART  2    METHOD  USING  SEGMENTED  FLOW  ANALYSIS 
(ROUTINE  METHOD) 

(  Second  Revision  ) 

WARNING  —  The  use  of  this  International  Standard  may  Involve  hazM^dous  materials,  operatkms  and 
equipment  This  standard  does  not  purport  to  address  all  the  safety  prot>lems  associated  with  its  use. 
It  is  the  responsibility  of  the  user  of  this  standard  to  estalMish  safety  and  health  pracHMS  and 
determine  the  appllcabiiity  of  regulatory  limitations  prior  to  use. 

1  Scop« 

This  part  of  ISO  146731  IDF  189  speafies  t  routine  method  for  the  determination  of  the  nifrate  end  nitrrte 
contents  of  milk  and  milic  products  by  seomented  flow  anarysts  The  method  ts  sppiicable  to  mtilc.  cheese,  and 
liquid  and  dried  milk  products  and  infant  foods 

2  Normative  rtferariMt 

The  foilowing  referenced  documents  ere  indspensetMe  for  the  applicetion  of  this  document  For  dated 
references,  only  the  edition  dted  applies.  For  undeted  references,  the  latest  edition  of  me  referenced 
document  (including  any  amendments)  applies 

ISO  648,  LaborMory  glmsswara  —  One-mar^  ptp9tt9S 

ISO  835-1 .  Labor^ory  gfasswrn^  —  Grmiuatad  pipattmt  —  Rmt  i  General  rmquffmmaniM 

ISO  1042.  Laboratory  giasswara  —  Ona-mafk  vofumatnc  ffaskg 

3  Terms  and  dafinitiorm 

For  the  purposes  of  this  document  the  fofiovwng  torms  wd  definitons  epply 

nitrate  content 

mass  fraction  of  nitrate  determined  by  the  jKOcedure  speafied  in  th«  pert  of  ISO  14673  lOF  189 

NOTE         The  nitrate  contert  is  expressed  as  tha  mesa  in  mrfigram*  orf  nrtrite  lont  (f^K^a")  par  tatogram  of  product 

3.2 

nitrite  content 

mass  fraction  of  nifrtte  determined  by  the  procedure  specified  in  this  part  of  ISO  I4673i  IDF  189 

NOTE         The  nitrile  content  is  expressed  as  the  mass  in  mittflnwrw  of  nitr«e  ions  (NO^" )  per  kilogram  of  product 
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4  Principle 

4.1  Nitrate  determination 

A  test  portion  ts  suspended  in  water  Part  of  the  suspension  is  transferred  to  the  analyser  tor  dialysis.  The 
nttrate  ions  are  reduced  to  nitrite  The  nitrite  content  is  determined  by  a  spectrometric  nnethod 

Standard  ni^ate  solutions  are  determined  by  the  same  procedure.  The  nitrate  content  is  calculated  t>y 
companng  the  reading  obtained  from  the  test  portion  with  the  readings  from  the  standard  solutions 

NOTE  Any  rwtnte  present  is  determined  as  nitrate.  The  amount  of  nitrite  is  generally  small  compared  to  the  amount  of 
nttrate  infant  food  based  on  soy-proteins  can  be  an  exception  to  the  rule.  A  correction  for  the  nitrite  present  can  be 
applied  after  detemitnation  of  the  nitnte  content. 

4.2  Nitnte  determination 

A  test  portton  is  suspended  in  a  solution  of  ammonium  and  sodium  chloride.  Part  of  the  suspension  is 
transferred  to  the  analyser  for  dialysis.  The  nitrite  content  is  determined  by  a  spectrometric  method. 

Standard  nrtnte  solutions  are  determined  by  the  same  procedure  The  nitrite  content  is  calculated  by 
companng  the  reading  obtained  from  the  test  portion  with  that  from  ttie  standard  solution. 

5  Reagents 

Use  only  reagents  of  recogntzed  analytical  grade  unless  otherwise  specified. 

5.1     Water,  distilled  or  daonized.  or  water  of  equivalent  purity,  free  from  nitrate  and  nitrite  ions. 

To  avoid  the  possiWe  inclusion  of  small  gas  bubbles  m  the  copperized  cadmium  column  (6.9),  freshly  boil  the 
distitted  or  deionized  water  and  coo)  to  room  temperature  Use  the  thus-prepared  water  for  the  preparation  of 
the  column  (9  1),  to  check  the  reduang  capacity  of  the  column  (9.2),  and  for  regeneration  of  the  column. 

12     Cadmium  granules  of  diameter  0.3  mm  to  0,8  mm 

Prepare  caesium  graniMes,  if  not  avataWe  commercially,  as  follows 

Place  a  suitabie  number  of  zinc  rods  in  a  beaker  Cover  the  rods  with  cadmium  sulfate  solution  (5.3).  Scrape 
the  cadmium  sponge  from  the  rods  from  time  to  time  over  a  period  of  24  h  Remove  the  zinc  rods  and  decant 
the  liquid  until  only  suffiaent  remains  to  cover  the  cadmium  sponge  Wash  the  sponge  two  or  three  times  wrth 
water  Transfer  the  cadmium  sponge  to  a  laboratory  blender  together  with  400  ml  of  the  dilute  hydrochloric 
acid  (5  6)  and  blend  for  a  few  seconds  to  obtain  granules  of  the  required  size  Return  the  contents  of  the 
Wender  to  the  beaker  and  leave  to  sta.id  for  several  hours,  while  stirring  occasionally  to  remove  bubbles 
Decant  most  of  the  hqutd  and  immediately  copperize  the  granules  as  described  in  9.1.2 

WARNING  —  Because  of  its  toxicity,  the  used  cadmium  should  be  delivered  as  chemical  waste  to  the 
relevant  authoritias. 

5.3  Cadmium  suffate  section,  r(CdS04  8H2O)  =  40  g/l. 

Dissolve  40  g  of  cac^rum  sulfate  in  water  in  a  1  000  ml  volumetric  flask  (6.4).  Dilute  to  the  mark  with  water 
and  mtx 

5.4  Coppef(ll)  suHate  solution,  c(CuS04  5H2O)  =  20  g/l 

Dissolve  2  g  of  coppef(H)  sulfate  »n  water  m  a  100  ml  voiumetnc  flask  (6.4).  Dilute  to  the  mark  wrth  water  and  miX- 

5.5  HydrochteHc  acid  (HCI),  {p2Q^  1.19  g/ml). 


IS  9967  (Part  2) :  2008 
ISO  14673-2  :  2004 


5.6      Dilute  hydrochtoric  acid  r(HC!)     i  mol/l 


Carefully  add  80  ml  of  hydrochloric  aad  (5  5)  to  about  700  ml  water  m  a  1  ODD  ml  voiumetnc  flask  (6  4)  while 
regularly  swjrtmg  the  contents  Coot  the  contents  to  room  temperature  Dilute  to  the  mark  wth  water  and  mtx 
carefully 

5.7  Disodium  ethylenediaminetetraacetate  dihydrate  (EOT A)  sofutton  {Na2C^oH^4N->Og  2h^O) 

Dissolve  33.5  g  of  EDTA  tn  about  900  ml  water  m  a  ^  COO  mi  voiumetnc  flask  {6  41  Dilute  to  the  mafk  witn 
water  and  mix. 

5.8  Poly(oxyethyiene  lauryl  ether)  solution.  30  %  mass  fraction 

5.d     Ammonium  and  sodium  chloride  solution  I 

Dissolve  40  g  of  ammonium  chloride  (NH4CI)  and  200  g  of  sockum  chloride  (NaCI)  in  atx>ut  950  ml  water  m  a 
1  000  ml  volumetric  flask  (6  4)  Use  concentrated  ammonia  to  ad/ust  the  pH  to  8,5  Dilute  to  the  mark  w^th 
water  Add  2  mi  of  poly(oxyethylene  lauryl  ether)  solution  (5  8)  and  mix 

5.10  Ammonium  and  sodium  chloride  solution  II 

Dissolve  10  g  of  ammonium  chloride  (NH^CI)  and  50  g  of  sodium  chloride  (NaCl)  m  950  ml  water  tn  a  1  000  ml 
voiumetnc  flask  (6  4)  Add  20  ml  EDTA  solution  (5  7)  and  mix  Use  concentrated  ammonia  to  adjust  the  pH.  to 
8.5  Dilute  to  the  mark  with  water  Add  2  ml  of  poly{oxyethylene  lauryl  ether)  solution  (5  8)  and  mix 

5.11  Ammonium  and  sodium  chtoride  solution  tit 

Dissolve  10  g  of  ammonium  chlonde  (NH4CI)  and  50  g  of  sodium  chlonde  (NaCi)  m  950  ml  water  m  a  1  000  mi 
voiumetnc  fiask  (6  4)  Use  concentrated  ammonia  to  adjust  the  pH  to  8,5  Dilute  the  contents  to  the  1  000  mi 
mark  with  water.  Add  2  ml  of  po<y(oxyethylene  lauryl  ether)  solution  (5  8)  and  mix 

5.12  Phosphoric  acid  solution  (H3PO4).  85%.  (/>2o=  171  g/ml) 

5.13  Colour  reagent 

Add  100  ml  of  phosphoric  acid  solution  (512)  to  800  ml  water  in  a  1  000  ml  voiumetnc  flask  (6  4)  Add  m  the 
following  order;  10  g  sulfanilamide  (NH2C6H4SO2NH2)  and  0  5g  A/-1*naphthytethyiene  d^amme 
dihydrochloride  (C^oH7NHCH2CH2NH2  2HC1)  and  mix  Dilute  to  the  mark  with  water  Add  0  5  ml  of 
poly(oxyethylene  lauryl  ether)  solution  (5  8)  and  mix  again 

If  stored  in  a  refrigerator,  the  colour  reagent  solution  may  be  kept  for  up  to  1  month 

5.14  Sodium  nitrate  stock  solution  (NaNOj).  ciNO^-)  -  0.400  g/1 

Dry  an  amount  of  sodium  nitrate  in  the  oven  (6  18)  set  at  1 10  X  to  120  'C  for  2  h  Dissolve  0,548  4  g  of  the 
dry  sodium  nitrate  in  water  in  a  1  000  ml  vdumetnc  flask  (6  4)  Dilute  to  the  mark  with  water  and  mtx 

5.15  Sodium  nitrate  working  solution,  c(N03-)  =  40  pQ^nnl 

Pipette  (6  5)  10  ml  of  the  sodium  nitrate  stock  solution  (5  14)  into  a  100  ml  voiumetnc  flask  (6  4)  Dilute  to  the 
mark  with  water  and  mix. 

5.16  Sodium  nitrate  calitH'ation  solutions 

Prepare  a  series  of  sodium  nitrate  calibration  solutions  wrth  an  increasing  concentration  of  nitrate  by  ppettmg 
into  six  200  ml  volumetric  flasks  respectively.  1  mi.  2  ml.  3  ml.  6  ml,  9  ml  and  12  m!  of  the  sodium  nitrate 
working  solution  (5.15).  Dilute  each  solution  to  the  mark  v^th  vk^ter  and  mix  The  nitrate  (NOj-i  contents  of  the 
obtained  sodium  nitrate  calitKation  solutions  are  0,2\ig/ml  0.4Mg/ml.  0.6pg/mi,  1,2Mg^ml.  l  8  yg/mi  and 
2,4  pg/ml  respectively. 
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5.17  Sodium  nitrite  stock  solutions  (NaNOj) 

Dry  9n  smount  of  sodium  nitrite  in  the  oven  (6.18)  set  at  110  'C  to  120  'C  for  2  h. 

5.17.1  Sodium  nitrite  stock  solutkwis  I.  ^{NOj-)  =  0,297  mg/ml. 

Dissolve  0.445  g  of  the  dry  sodium  nitrite  (5.17)  in  v»«ter  in  a  1  000  ml  volumetric  flask  (6.4).  Dilute  to  the  mark 
with  v«rter  and  mix.  Stock  solution  I  may  be  stored  for  up  to  1  day. 

5.17.2  Sodium  nitrite  stock  solutions  II,  ^(NOj-)  =  1  ,(K)1  mg/ml. 

Dissolve  1,502  g  of  sodium  nitrite  (5.17)  in  water  in  a  1  000  ml  volumetric  flask  (6.4).  Dilute  to  the  mark  with 
water  and  mix.  If  stored  in  a  refrigerator,  stock  solution  II  may  be  kept  for  up  to  1  month. 

5.18  Sodium  nitrite  working  solutk>ns. 

5.18.1   Sodium  nitrite  working  solution  i.  ^(NOj*)  ^  0.89  \^^rnl 

Transfer  with  a  pipette  (6.5)  3  ml  of  the  sodium  nitrite  stock  solution  I  (5.17.1)  to  a  1  000  ml  volumetric  flask 
(6  4)  Ditute  to  the  mark  with  vrater  and  mix. 

S18.2   Sodium  nitrite  working  solution  11,  c(N02-)  ^  0,100  1  pg/ml. 

Pipette  (6  5)  10  ml  of  the  sodum  nitrite  stock  solution  II  (5.17.2)  into  a  1  000  ml  volumetric  flask  (6.4).  Dilute  to 
the  mari(  wrth  water  and  mix.  Pipette  10  ml  of  this  solution  irrto  another  1  000  ml  volumetric  flask  (6.4).  Dilute 
to  the  mari(  vs^  ammonium  and  sodium  chloride  solution  III  (5.1 1)  and  mix. 

5.19  Sodium  nitrite  callbr^lon  solutkHis. 

Prepare  a  series  of  sodium  nitrite  calibration  solutions  with  an  increasing  concentration  of  nitrite  by  pipetting 
into  five  200  ml  volumetric  flasks  (6.4)  respectively,  10  ml,  20  ml,  40  ml.  100  ml  and  200  ml  of  sodium  nitrite 
woricmg  solution  11  (5.18.2).  Except  for  the  200  ml  solution,  dilute  each  solution  to  the  200  ml  marie  with 
ammonium  and  sodium  chloride  solution  III  (5.11)  and  mix.  The  sodum  nitrite  calibration  solutions  have  a 
njtrite  (NOj")  content  of  0,005  pg^ml,  0,010  MO/ml,  0,020  pg/ml.  0,050  pg/ml  and  0,100  pg/ml,  respectively. 

BM   AlkaUne  detergent 

Use  one  of  the  solutior^  mentioned  below 

5.20. 1  Extran  solution,  5  %  volume  fraction. 

Pipette  (6  5)  50  ml  of  extran  solution  into  a  1  000  ml  volumetric  flask  (6.4).  Dilute  to  the  mark  with  water  and 

moc 

5.20.2  Sodium  hydroxkie  solution,  c(NaOH) »  0.1  mot/I. 

Diss<^e  4  g  of  sodium  hydroxide  (NaOH)  in  vi^ter  in  a  1  000  ml  volumetric  flask  (6.4).  Ditute  to  the  marie  with 
water  and  mix 

5.21  (togeneralir^  fluid. 

Add  50  ml  of  EDTAsdution  (5.7)  and  2,0  mi  of  dilute  hydrochloric  add  (5.6)  to  1  litre  of  water  (5.1)  and  mix. 

5.22  Reference  te^sam|>le 

Use  as  a  reference  test  sample,  samples  from  a  milk  powtter  with  a  known  nitrate  content. 
123   pH  hiKllci^or  paper 
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6    Apparatus 

Clean  ail  glassware  thoroughly  artd  nnse  with  drttill#d  wtttr  to  arwur*  that  ft  it  fr««  from  nitrate  and  nttrifea  lom 
Usual  laboratory  equipment  and.  in  particuiar,  the  foltowing 

6.1  Analytical  balanca.  capable  of  weighing  to  the  nearest  1  mg,  with  a  readabiltty  of  0, 1  mg 

6.2  Sample  containar.  provided  with  an  airtght  lid 
6.5     Conical  flasks,  of  capacity  250  mi  and  500  mt. 

6.4  Volumatric  flasks,  of  nominal  capacity  100  mi.  500  ml  and  1  000  ml.  complying  wi^  the  requiramef^ 
oflSO  1042.  class  B. 

6.5  Pipettes,  capable  of  delivering  1  mi,  2  ml,  3  ml,  6  mi.  9  ml,  10  ml,  12  ml.  20  ml,  40  ml,  50  ml  and  100  ml, 
complying  with  the  requirements  of  ISO  648,  dass  A.  or  ISO  835-1  Where  appropnate,  burettes  mey  be  used 
instead  of  pipettes. 

6.6  Graduated  cytlndars,  of  capacities  100  ml  and  150  ml. 

6.7  Glass  beirtiers,  of  capacities  tOO  ml  and  150  ml. 

6.8  Glass  funnels,  wrth  a  stem  of  internal  diameter  at>out  2  mm 

6.9  Suitatila  tuba.  U-shaped,  of  length  about  30  cm  and  internal  diameter  2  mm 

6.10  Analyser,  capable  of  determining  the  nitrate  and  nitnte  contents  according  to  the  described  procedure 

6.11  Suspensk>n  apparatus,  appropriate  to  suspend  the  test  samples 

6.12  Grinding  device,  appropnate  for  ghndng  the  laboratory  sample,  if  necessary 

To  avoid  loss  of  moisture  the  device  should  not  produce  undue  heat  A  hammer  mW  shall  not  be  used 

6.13  Lafckoratory  mixer  or  homoganizar.  with  glass  containers  of  capacity  250  ml  or  400  mt,  suftable  for 
suspending  test  portions  of  cheese  and  whey  cheese. 

6.14  Glass  wool 

6.15  Spatula 

6.16  Magnetic  stirrer 

6.17  Water  t»aths.  capable  of  being  maintained  at  35  *C  to  40  *C  and  of  boding  water 

6.18  Oven,  capable  of  being  maintained  at  1 10  *C  to  120  *C 

7    Sampling 

Sampling  is  not  part  of  the  method  specified  in  this  part  of  ISO  14673liDF  189  A  recommended  sempfeng 
method  is  given  in  ISO  707. 

It  is  important  that  the  laboratory  receive  a  sample  which  is  truly  repreeentslive  and  has  not  be«i  damaged  or 
changed  during  transport  or  storage 

Store  the  test  sample  in  such  a  way  that  detenoration  and  change  in  compoaition  are  prevented 
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8  Preparation  of  test  sample 

8.1  Cheese 

8.1.1  Prior  to  anaiysts,  remove  the  rind  or  mouldy  surface  layer  of  the  test  sample  in  such  a  way  as  to 
obtain  a  sample  representative  of  the  cheese  as  it  is  usually  consumed. 

8.1.2  Grind  the  test  sample  by  means  of  an  appropnate  device  (6.12).  Mix  the  ground  mass  quickly  and,  if 
possible,  grind  a  second  time  and  again  mix  thoroughly.  Clean  the  device  after  grinding  of  each  sample.  If  the 
test  sample  cannot  be  ground,  mix  it  thoroughly  by  intensive  stirring  and  kneading. 

8.1.3  As  soon  as  possible  after  gnnding.  transfer  the  test  sample  to  an  airtight  sample  container  (6.2)  to 
await  the  determination  which,  preferably,  should  be  carried  out  without  delay.  If  a  delay  is  unavoidable,  take 
all  precautions  to  ensure  proper  conservation  of  the  test  sample  and  to  prevent  preservation  of  moisture  on 

the  mside  surface  of  the  container. 

8.1.4  Do  not  examine  ground  cheese  showing  unwanted  mould  growth  or  beginning  to  deteriorate. 

8.2  Dried  milk  products  and  infant  food 

Transfer  the  test  sample  into  a  sample  container  (6  2)  of  capacity  about  twice  the  volume  of  the  sample.  Close 
the  container  immediately.  Mix  the  test  sample  thoroughly  by  repeatedly  shaking  and  Inverting  the  container. 

8.3  Milk  and  liquid  milk  products 

In  the  case  of  a  test  sample  from  non-skimmed  milk  products,  adjust  the  temperature  of  the  test  sample  to 
between  35  X  and  40  "C  in  the  water  bath  (6.19).  Mix  the  test  sample  thoroughly,  but  gently,  by  repeatedly 
inverting  the  sampie  bottle  without  causing  frothing  or  churning,  and  cool  quickly  to  approximately  20  ''C. 

9  Procedure 

9.1     Preparation  of  the  reduction  column 

9.1.1  Weigh  about  10  g  cadmium  granules  (5  2)  in  a  glass  beaker  (6.7).  Add  about  25  ml  of  dilute 
hydrochforic  acid  (5  6)  Wash  the  cadmium  granules  by  swiriing  the  glass  beaker  for  several  minutes.  Decant 
the  hydrochloric  acid  solution  and  subsequently  wash  the  cadmium  granules  with  water  until  the  washing  is 
pH  neutral  Check  the  pH  with  indicator  paper  (5  23) 

9.1.2  Transfer  about  50  ml  copper(ll)  sulfate  solution  (5.4)  to  the  washed  cadmium  granules  (911)  in  the 
glass  beaker  Allow  the  obtained  mixture  to  stand  for  5  min  while  regulariy  sv^nriing  the  beaker.  Decant  the 
copper  sulfate  solution  and  wash  the  cadmium  granules  10  times  vwth  water.  Keep  the  cadmium  granules 
immersed  m  water 

9.1.3  Connect  the  glass  funnels  (6.8)  with  the  tube  (6  9),  folded  in  a  U-shape,  and  fill  almost  completely  with 
water  By  means  of  a  spatula  (6.15)  transfer  small  portior»  of  the  cadmium  granules  through  the  funnel  into 
the  tube  Tap  the  tube  to  pack  the  column 

9.1.4  When  the  column  is  almost  full,  put  glass  wool  plugs  (6  14)  of  length  about  1  cm  into  both  ends  of  the 

tube 

6.1.5  Before  use,  run  the  sodium  nitrate  calibration  solution  (5.16)  with  the  highest  nitrate  concentration 
through  the  column  for  1  h 
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9.2     Checking  the  reducing  capacity  of  the  column 


Using  the  analyser  {6  10).  measure  sequentially  the  absofbance  of  two  cups  contatnmg  the  sodtum  nitrate 
calibration  soluton  of  1,2  pg  NO3"  per  milhlrtre  (5  16),  two  cups  containing  water  and  two  cups  contatnmg  a 
sodium  nitrite  working  solution  of  0,89  pg  N02~per  mHhl'tre{5  18  1) 

The  ratio,  r.  of  the  average  absorption  of  the  nitrate  calibration  solution  to  the  average  absorption  of  the 
sodium  nitrite  working  solutjon  shall  be  at  least  0.95 

If  the  ratio,  r,  is  lower  than  0,95.  prepare  a  new  column 
9.3    Determination  of  nitrate  content 
d.3.1     Preparation  of  test  portion 

9.3.1.1  Cheese 

Weigh,  to  the  nearest  5  mg,  2,5  g  of  test  sample  (8  1)  in  a  glass  beaker  (6  7)  Add  50  ml  of  water  at  about 
50  "C  and  suspend  the  test  portion  with  the  aid  of  the  suspension  apparatus  (6  11)  Immediately  cool  the 
glass  beaker  with  the  test  solution  Fill  a  cup  of  the  sample  exchanger  v^th  the  test  solution,  in  such  a  v^y  that 
the  separated  fat  remains  in  the  glass  t>eaker 

9.3.1.2  Dried  milk  products  and  infant  food 

Weigh,  to  the  nearest  5  mg,  2,5  g  of  test  sample  (8  2)  in  a  glass  beaker  (6  7)  Add  50  ml  water  and  suspend 
the  test  portion  with  the  aid  of  the  suspension  apparatus  (6  11)  Fill  a  cup  of  the  sample  exchanger  w\\h  the 
test  solution 

9.3.1.3  Liquid  milk  products 

Weigh,  to  the  nearest  10  mg,  10  g  of  test  sample  (8  3)  in  a  50  ml  volumetnc  flask  (6  4)  Dilute  to  the  mark  with 
water  and  mix  Fill  a  cup  of  the  sample  exchanger  wrth  the  test  solution 

9.3.2  Determination 

9.3.2.1  Start  the  pump,  the  spectrometer,  the  recorder  and  the  data -processing  equipment  of  the 
analyser  (6  10)  Run  the  reagents  through  the  analyser  according  to  Figure  1  for  15  mm 

9.3.2.2  Ft!!  the  sample  exchanger  of  the  analyser  in  the  foHowtng  order  start  vwth  the  six  cupt  fdied  with 
the  sodium  nitrate  calibration  solutions  (5  16),  placed  in  order  of  increasing  nitrate  content,  fotiowed  k)y  the 
cups  containing  the  test  portion  (9  3, 1  1 ,  9  3  1  2  or  9  3  1  3) 

9.3.2.3  Start  the  sample  exchanger  of  the  analyser  Activate  the  data- processing  equipment  according  to 
the  directions  for  use  When  the  determination  is  finished,  remove  the  reduction  column  (9  1)  from  tfie  system 
and  flush  the  system  without  column  with  an  alkaline  detergent  (5  20)  for  at  least  15  mm  and  subsequently 
with  water  for  at  least  15  min 

9.3.2.4  Then  flush  the  reduction  column  v^th  the  re^^neratng  fluid  (5  21)  with  a  flow  rate  0^  at>out 
2  ml/mm  for  15  min  and  subsequently  again  with  water  at  the  same  flow  rate  for  10  mm  Then  dose  the 
column  carefully 

9.3.3  DilutkMis 

If  the  nitrate  content  of  the  test  solution  is  higher  than  the  nitrate  content  c*  the  highest  sodium  nitrate 
calibration  solution,  repeat  the  analysis  in  duplicate  by  again  preparing  two  new  test  scrfutoons  accordrng  to 
931 
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Dilute  the  new  test  solutions  in  such  a  way  that  the  expected  results  given  by  the  recorder  will  be  between  the 
result  of  the  lowest-but-one  sodium  nitrate  calibration  solution  and  that  of  the  highest  calibration  solution.  Then 
transfer  the  thus-diluted  test  solution  to  a  cup. 

9.3.4    Reference  sam|>le 

Examine  the  reference  test  sample  (5.22)  at  least  in  duplicate,  according  to  9  3  2. 1  to  9  3  2  4 

9.4    Determination  of  nitrite  content 
9.4.1     Prefiaration  of  test  portion 

9.4.1.1  Cheese 

Weigh,  to  the  nearest  5  mg,  2,5  g  of  the  test  sample  (8  1)  in  a  glass  beaker  (67)  Add  50  ml  of  ammonium 
and  socium  chloride  solution  III  (5.11),  at  about  50 'C.  and  suspend  the  test  portion  with  the  aid  of  the 
suspension  apparatus  (6. 11).  Immediately  cool  the  glass  beaker  with  the  test  solution  Fill  a  cup  of  the  sample 
exchanger  with  the  test  solution,  in  such  a  way  that  the  separated  fat  remains  m  the  glass  beaker. 

9.4.1.2  Dried  milk  products  and  Infant  foods 

Weigh,  to  the  newest  5  mg,  2,5  g  of  the  test  sample  (8  2)  in  a  glass  t>eaker  (6.7)  Add  50  ml  of  ammonium 
and  sodium  chloride  solution  III  (5  11)  and  suspend  the  test  portion  with  the  aid  of  the  suspension  apparatus 
(611)  Fill  a  cup  of  the  sample  exchanger  with  the  test  solution 

9.4.1.3  Milk  and  iiqukJ  milk  products 

Wogh,  to  the  nearest  10  mg.  10  g  of  the  test  sample  (8  3)  in  a  50  ml  volumetric  flask  (6  4).  Make  up  to  the 
mark  wrth  ammonium  and  sodium  chlonde  solution  ill  (5  11)  and  mix  Fill  a  cup  of  the  sample  exchanger  with 
the  test  soluton 

9.42    D^erminaten 

9.4,2.1  Start  the  pump,  the  spectrometer,  the  recorder  and  the  data-processing  equipment  of  the 
analyser  (6  10)  Run  the  reagents  through  the  analyser  accorcfing  to  Figure  2  for  15  min 

9.4JL2  FiH  the  sample  exchanger  of  the  analyser  m  the  following  order  start  with  the  five  tubes  filled  with 
sodum  mtnte  calibration  solutions  (5  19).  placed  in  order  of  mcreasmg  nitrite  content,  followed  by  the  tubes 
containing  the  test  solution  (94  1  1,  94.1  2or  94  1  3) 

9.4.2.3  Start  the  sample  exchanger  d  the  analyser  Activate  the  data-processing  equipment  according  to 
the  directiorw  for  use  When  the  determination  is  finrshed.  flush  the  system  with  an  alkaline  detergent  (5.20) 
for  ^  least  15  mtn  and  subsequently  with  water  for  at  least  15  mm 

9.4.3    OttuHons 

If  the  nrtnte  content  of  the  test  solution  is  f«ghef  than  the  nitrite  content  of  the  highest  sodium  nitrite  calibration 
solution,  repeat  the  analysis  in  duplicate  by  again  prepwing  two  new  test  solutions  according  to  9.3.1. 

Dilute  the  new  test  solutions  in  such  a  v^«y  that  the  expected  results  given  by  the  recorder  vmII  be  betv»«en  the 
T^mM  of  the  towest-but-one  sodium  r^tnte  calibration  solution  and  that  of  the  Nghest  calibration  solUion  Then 
transfer  the  thus-^uted  test  solutiorvs  to  a  cup 

9.44    Reftwence  test  samy^ 

Examine  the  reference  test  sample  (5  22)  at  least  m  duplicate,  according  to  9  4.2.1  to  9.4.2  3 
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9.5    Calibration  curve 


Calculate  the  most  suitable  calibration  curve  and  the  correlation  coefftcient  for  both  the  sodium  nrtrate  and  the 
sodium  nitrite  calibration  solutions  The  obtained  correlation  coefficient  shall  be  greater  than  0  998  5 

9.6    Checking  the  drift  of  calibration  solutions 

Regularly  check  the  drift  using  the  appropriate  cahtxatjon  solution  mentioned  in  9  2  The  relative  difference 
between  two  successive  solutions  shall  not  exceed  10%  The  dnft  path  between  the  htghest  and  lowest 
results  obtained  on  one  day  shall  not  exceed  20  %  If  these  values  are  exceeded,  check  the  cause  and  repeat 
the  examinations. 


10  Calculation  and  expression  of  results 

10.1  Calculation 

Convert  the  results  given  by  the  recorder  for  the  test  solution  to  micrograms  of  nitrate  or  nttnte  Jons  per 
millititre,  read  from  the  calibration  curve. 

Calculate  the  nitrate  or  nitrite  content  of  the  test  sample  by  using  one  of  the  following  equations 

a)  For  dried  milk  products: 

b)  For  liquid  milk  products: 
fljp,  =  ^1 X  5  xyj 

c)  For  cheese: 

0j^-  w^x  20,5  x/g 

where 

0)        is  the  numerical  value  of  the  mtrate  or  nitnte  content  of  the  test  sample,  m  milligrams  pet  kilogram. 

0)^       is  the  numerical  value  of  the  nitrate  or  nitrite  content  of  the  test  solution  read  from  the  calibration 
curve,  in  micrograms  per  millilitre; 

d        IS  the  numencal  value  of  the  dilution  factor. 

/(J        IS  the  multiplying  factor  for  dried  milk  and  infant  food  obtained  by  the  fotlowtng  formula  ( f^  =  20.6) 

50x1.03x400 
■^*'"  1000 

/,         is  the  multiplying  factor  for  liquid  mdk  products  obtained  by  the  foilowing  formula  (/,  -  5) 

50x100 
•^'  "     1 000 

f^        is  the  multiplying  factor  for  cheese  obtained  by  the  following  formula  {f^  -  20.5) 

50x1.025x400 
^"^  "  1000 
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where 

50         is  the  conversion  value  to  change  the  ex^ession  from  milligrams  per  milliirtre  to  milligrams  per 
50  ml, 

1.03      18  the  ratio  of  the  volume  of  the  test  solution  (9  3  1.2  or  9.4  1.2)  (2,5  g  +  50  ml)  and  the  volume  of 
the  catibraton  solutions  (50  ml); 

1,025     is  the  connection  value  for  the  moisture  content  of  cheese  (average  moisture  content:  50  %); 

400       is  the  conversion  value  to  change  the  expression  from  2,5  g  to  1  kg; 

1  000     is  the  conversion  value  to  change  the  expression  from  micrograms  to  miHigrams. 

10.2  Expression  of  results 

Express  the  results  for  nitrite  content  to  1  decimal  place  and  for  rHtrate  content  to  whole  figures. 

11  Precision 

11.1  General 

The  values  for  repeatability  and  reproducibility  limits  are  expressed  for  the  95  %  probability  level  and  may  not 
be  applicable  to  concentration  ranges  and  matrices  other  than  those  given. 

11.2  Nitrite  content 

11.2.1  RepeetaMlty 

The  absolute  difference  between  two  independent  single  test  results,  obtained  using  the  same  method  on 
identtca)  test  matenal  in  the  same  laboratory  by  the  same  operator  using  the  same  equipment  within  a  short 
interviri  of  time.  wiH  in  not  more  than  5  %  of  cases  be  greater  than  0.5  mg/kg  of  product. 

11X2  Repfoduclblllty 

The  absolute  difference  t>etween  two  single  test  results,  obtained  using  the  same  method  on  identical  test 
matenal  m  differerrt  laboratories  with  (ftfferent  operators  using  different  equipment,  will  In  not  more  than  5  %  of 
cases  be  greater  than  1,0  mg^g  of  product 

11.3  Nitrate  content 
11,3.1  RefWfltabHity 

The  absolute  difference  between  two  indeper^dent  single  test  results,  obtained  using  the  same  method  on 
Kjenticai  test  matenal  in  the  same  latx>ratory  by  tf)e  same  operator  using  the  same  equipment  within  a  short 
tnterv^  of  time,  wiH  m  n<A  more  than  5  %  of  cases  be  greater  than: 

—  for  s5Knp*es  wrth  a  rwtrate  content  <  100  mg/Vg;  10  mg^g, 

—  for  samples  with  a  nitrate  content  >  100  mg^g  15  %  of  the  arithmetic  mean  of  the  restM 


n 
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11.3.2  Reproducibirity 


The  absolute  difference  between  two  single  test  results,  obtained  using  the  same  method  on  identical  test 
material  in  different  laboratories  with  different  operators  using  different  equipment,  will  m  not  more  than  5  %  of 
cases  be  greater  than: 

—  for  samples  with  a  nitrate  content  <  100  mg/kg  15  mg/kg. 

—  for  samples  with  a  nitrate  content  ^  100  mg/kg  20  %  of  the  arithmetic  mean  of  the  results 

12  Test  report 

The  test  report  shall  specify: 

—  all  information  required  for  the  complete  identification  of  the  sample; 

—  the  sampling  method  used,  if  known; 

—  the  test  method  used,  with  reference  to  this  part  of  ISO  146731  IDF  189. 

—  all  operating  details  not  specified  in  this  part  of  ISO  14673llDF  189,  or  regarded  as  optional,  together  with 
details  of  any  incident  which  may  have  influenced  the  re$uit(s). 

—  the  test  resutt(s)  obtained  or.  if  the  repeatability  has  been  checked,  the  final  quoted  results  obtained 
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Telephones:  2323  0131 ,  2323  3375,  2323  9402  »vete«fe :  www-bis.org.in 

Regional  Officn:  Telephones 

Central      :  Manak  Bhavan,  9  Bahacfcjr  Shah  Z^ar  Marg  r  2323  761 7 

NEW  DELHI  110002  123233841 

Eastern     :  1/14  CAX  Scheme  VII  M,  V.I.R  Road.  Kankurgachi  r2337  8499,  2337  8561 

KOLKATA  700054  12337  8626,  2337  9120 

Northern   :  SCO  335-336,  Sector  34-A,  CHANDIGARH  160022  /  260  3843 

1260  92^ 

S<Hithern  :  CJ.T  Campus,  IV  Cross  Road,  CHENNAJ  6001 13  r 2254  1216,  2254  1442 

12254  2519,2254  2315 

Western    :  Manakalaya,  E9  MIOC.  Maroi.  Andhm  (E^t)  r2832  9295, 2832  7858 

MUMBAI  400093  i  2832  7891 ,  2832  7892 

BranchM :  AHMEDABAD.  BANGALORE.  BHOPAL  BHUBANESHWAR,  CCMMBATORE.  FAROABAD 
GHAZIABAD.  GUWAHATL  HYDERABAD.  JAIPUR.  KANPUR.  LUCKNOW.  NAGPUR. 
PARWANOO.  PATNA,  PUNE  RAJCOT.  THIRUVANANTHAPURAM.  VISAKHAWTNAM, 


rnVMNl  m  svnoo  rmvig  rrmtm,  lmsv 


